Agenda

Discuss group objectives
Create a forum/discussion group to share information on
Hardware
Beam line characteristics
CCD cameras/Scintillator screens
Sample mounting
Stages
Software
Experiment control software
Reconstruction code
Data: format, archival, distribution ...
Problems
User sharing
Define and document available tomography resources at the APS
Define: Presentations
Document: Connect web pages ?
Future meeting schedules
Presentation: 2BM setup
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Tomography System
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Tomography Setup




» Scintillator

* CdWO, 10 x 10 x 0.5 mm polished

* CdWO, 10 x 10 x 0.3 mm cleaved

* CdWO, 25x25x 0.5 mm

* YAG:Ce film 1 um on undoped YAG 10x10 mm x 100 um substrate
* YAG:Ce film 5 pm on undoped YAG 10x10 mm x 300 pm substrate
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Tomography Experiment Control Software Functions

Automatically collect and reconstruct a tomography data set. This includes:

* Setup (beam line specific parameters, sample, GU proposal, user info)

* Data Acquisition (control of CCD camera, sample stages, robot, beamline shutter)
* Prepocessing

* Reconstrution (cluster configuration)

» Postprocessing

Generate an electronic log for the experiment




Setup

File Data Source

Data Source

Creste New Exp File

Clane Exp File..

Open Exp File...

Experimert File:none

User Mame:unknown Proposal Mumber.-1

Setup | acquistion | Preparocessing | Reconstruction | Postprocessing |

& select Experiment File to Open...
|53 Load7_v2

Logk in

=l &l g B

3 rawe

[Load7_rz.nar

File e Zpen I
Files of type |Exper\ment File ¢*hef) bl Cancel

&

Seintilatars: | C oy

Baze Mame: IS 2_Load?_‘r'2|
-Seirtilstor| JN KN OWN
Dezcription: I1 5 kel
Matne:
™ Confidertial iPassword not secure TAG1
TYPE vass
Comments: Somthing wicked this way comes... Substrate TRCkhess 3000 T

Ok i Cancel |

Scintillating Thickness: 300um

Cormtnerts: Polished

Ok | Cancel |

“Facilty Infarmation
Marne:
Sectar;
Bearline:

Statioh:

& reate New Experiment File

~Uzer Infarmation
Matre:
Affilistion::
Address:
Phone:
e-tnail:

Proposal Mumkber:

IBrian Tieman

IAdvanced Photan Source

IHere

[2-0141

Itieman@aps.anl.gnv

[Gu-237

(6] I Cancel I

hianufacturer hdodel Comtmerit I
Teizs 1 .25% 508 umipizel
Teizs i 1 .66 umiizel
Feizs 15 1.33 umipizel
Teizs 10 066 umipizel
Zeiss 20 0.33 umipixel
Teizs Tube Lens Standardd 1x AXIOPLAN mict..
Add |
Croer Manufacturer | Wacel Commert |
1 |Zeizs [Tube Lens |Standard 13 AXIOPL.. |
2 |Zeiz= 5% 11.33 umnipizel |

Remaove

Ok | Cancel |



Setup

Shutter Status: iPA O2BMI26:02 WAL

Shutter Cortral j?hma monoshutterselect VAL_
Beatn Curtent: !S SRcutrentsl 101 451111307 73913
ACIS Permission 1ACIS'ShUt‘t9rPErmit

Select Setup...

™ Live Update

zetup_templste. heamline

TIIOLEY, ZOnD e oo 0 A LA _:J
[r_plus, PV, "Zhrborn] WAL" NX_FLOAT3Z

{unit, PV, "Zhrb ol EGU" NX CHAR)
[r_redrons, PV, "Zhreb o VAL WX FLOATII]

{urit, PV, "Zhanb rad EGU" NX_CHAR}
=Slite-Ernd Metwark Transfer ]
=EndTemplate= : J
Camers Parameters |
End of file
‘r'_l Manufacturer: Unknovwen
4 »
1 1 Mocel: Unknovwen
Bit Cepth: Unknovwen
O Cancel i
Operating Temperature: Unknowen Celsius
Expozure Time: 1 505econds
& Horizortal Bintig: Urknionen
“ertical Binning: Urknionen
[Rotation Stage Parameters ¥ Translation Stage
Horizantal Size: Unknoten
Motor PY Base: Zhmb m38| Mator P Base: Zhmb:m41
Resohtion (MRES)  -5.000000237487257E-4 | | Resolution (MRESY  5.000000237487257E-4 Wertical Size: Unknowh
Speed (VELO) 100 Speed (VELO): 0.30000001192092505 Eietetien: 19 0.0 o
Units (EGUY: deg Units (EGUY: i
Tik: 00 R i e o Magnification: 11 i}
Shitt: ili] " ..
! In Pastion: 10-0 Comnert: This iz a CCD Camera...
Griming RO Out Postion 1.4
Commerits: hone Ok I Cancel l
% Translation Stage I Translation Stage
Motor PY Base: Zhmb:m42 Maotor P Bage: Zhmbim43
Resolution (MRES) -5 000000237487 257E-4 | | Resolution (MRESY 5000000237457 257E-4
Speed (VELO): 03000000 192092856 Speed (VELOL 0.30000001152092695
Units (EGU): [l Units (EGUY: i
[~ Usedfor Sample Removal I Used for Sample Removal

In Position: 1.0 Iri Position: 1.0
Cut Position: 1.0 Out Posttion: 1.0

Cammerts: none Camments: none

QK Cancel




Data Acquisition

S2_Load?_Y...

\Dark Figld

Zhtnkin3g

2hinb:nd 1

52 Load?_Y...

ite Field

Zhinb:m3g

Zhmbmd

%2 Load? ...

Projection

Zhinb:m3g

Zhmbmd

%2 Load? ...

Projection

Zhinb:m3g

Zhmbrmd

52 Load? ...

Praiection

Zhrmkm3s

2




Reconstrution

£ JData Miner - V1.3.1
Fi!e Dats_l So_urc_e

Tomography Dsta Source

I [=] E3

Create Mew Exp File

Clone Exp File...

Open ExpFile. .

Experirnent File: L tomoinoy02igeotfimicrocompiSample2iloadd_¥1152_Load0_ %1 hdf

Uzer Mame:Brian Tigmar

Setup] Acquisitionl Preporocessing  Feconstruction ] Postprocessing1

Recanstruction Parameters

TormoMPl Directory: C:\avaldm1 3.1 Tomo_Detauts . Browse...

Reconstruction Algorithm:

Prefitter:

Proposal Mumber: 1234567530

Files Per Pass:
32

[sRIDREC -]
|Hann ;'
|
/
64 128 256

Data Group Index: |, entrrl data;data

Cluster Parameters

Start Reconstruction

& Cluster Configuration Parameters

i
Mo (Farﬂasia).?ﬂ—i

{ Model1 (Celeste): ;

MNode2 (Orange): 5

Mode3d (elow):

i

i S

MNoded (Green):

Modes (Blue):

i

i S

Mode (iolet):

i

s =]

Mode1 2 (Brown): :

g

Mode1 3 (Gold)

s =]

Mode14 (heory):

g

Mode 13 (Maroon): i

s =]

MNode16 (Cyan):

o B

Mode! 7 (Silver):

i =]

MNode19 (Purplel o

K Cancel

o B



Generate an electronic log for the experiment

Kl

—iEroups ~Field=
;_| test hdf File lndex Diata Type Ratk Size Walue
@ faclity prefix char 1 4 2himb
""" ' user device char 1 5 cacco
=] experiment roi char 1 2 01
E|_| =etup manufacturer  |char 1 16 Foper Scientific
' storage _tir | | {madel char 1 7 Urikrioeen
[ | beamline bit_depth float32 1 1 16.00
""" ' sample exposure_time |float32 1 1 1.0
[+l motars boin_x int32 1 1 1
------ I‘ scintillatar bin_y |ir|t32 1 1 1
(-] objectives || Hffsize_x lint32 1 1 1024
1o size_y irit 52 1 1 1024
G| scquisition origntation float32 1 1 80.0
- reconstruction | | agnification  [float3z 1 1 1.0
[#-__| preprocessing | | lcomment char 1 23 This is & CCD ...

| &
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Data

MPI
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A
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— Reconstructions

Prism
*NFS 6.4->7.2
** Soft RAID
*** HW RAID

Time to Reconstruct a full data set (s)

Full Reconstruction (s)

54

GridRec 1024 x 1024 Gbit 128 sino/pass 1Proc/node RHE.2

—+#— Bave on Fantasia
—=- Save on Prism

GridRec 1024 x 1024 Gbit 128 sino/pass 1Proc/CPU RH7.2

Lo

Save on Fantasia

L, —=— Save on Prism
AY

N

# s 8 10 12
CPUs/Nodes
L e I 1 |
?- . " o 1
G- -q.\_‘\
2 —=- 2048 NFS 7.1 (NOT DONE YET ...)
¥ - 128 sinograms per pass||—=~ 1024 NFS 7.1
& - save on prism —&— 1024 NFS 7.3
—&~ 1024 NFS 7.3 hardware RAID
] e 512 NFS 7.1

—o 512NFS 7.3
=% 512 NFS 7.3 soft RAID

TTTT]

10 15

Number of Processes/CPUs




332239 s (~92h)| ‘

43029.1s (~12h)

Time o Reconstruct a full data set (s)

128 sino/pass Hardware RAID oh Tomoserver all machine min 512MB RAM\

5

65s| |

589

a
o
o

984.82s

23057.7s (~6h)

GridRes

—- 2048
-5 1024
- 512

15
Number of Processes/CPLIs






What we are developing:

Phase-Contrast Tomography Techniques
* Reconstruction algorithms
* Local Tomography Problem

Sample Changer integration in the beam line software

What we don’t have:

Custom 3D rendering tools

Post reconstruction data analysis



